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Proso or "Hog Millet" (scientific name Panicum milia-
ceum), also called grain millet and broom corn millet, is 
grown in North Dakota as a late-season crop. It is often 
seeded following tillage to control severe weed problems or 
when adverse weather conditions prevent early seeding. 
North Dakota grows more millet than any other state. Be-
cause the crop is grown and fed only occasionally in some 
areas, livestock producers may be less familiar with nutri-
tional characteristics and proper methods of feeding millet 
than for other more commonly-used feed grains. Several 
trials conducted over a period of years by the North Dakota 
Experiment Station provide considerable information on 
how best to use millet as livestock or poultry feed. 
NUTRITIONAL CHARACTERISTICS: 
Some varieties of millet grain are orange to red while 
others are nearly white. There is apparently no important 
difference in feed value between the different types of 
millets. 
Millet or proso ranks about intermediate as an energy 
source among the cereal grains. It has many of the nutrition-
al characteristics including deficiencies common to other 
grains. S 
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Table 1. Average composition of proso 
Weight per bushel (not legal wt.) 50 pounds 
Crude protein 12.0 per cent 
Crude fiber 
Ether extract (fat) 
Total Digestible Nutrients 
Digestible Energy 
Calcium 
Phosphorus 
Carotene (vitamin A source) 
Vitamin D 
Vitamin B12 
B-complex vitamins 
thiamine 
niacin (nicotinic acid) 
riboflavin 
pantothenic acid 
Choline 
Critical Amino Acids: 
Lysine 
Methionine 
Threonine 
Tryptophane 
·inadequate for swine rations 
**grossly inadequate for swine rations 
8.0 per cent 
4.0 per cent 
75 per cent 
1500 kilocalories/lb 
0.05 per cent"* 
0.30 per cent* 
none** 
none** 
none** 
3.0 milligrams/pound 
24.0 mg/lb* 
0.7 mg/lb** 
3.4 mg/lb** 
358.0 mg/lb* 
0.23%** 
0.23%* 
0.35%** 
0.13% 
As with other cereal grains one should expect 1/3 to * of 
the phosphorus of proso to be unavailable to swine or poul-
try, since it is in the form of phytin phosphorus. Include 
enough inorganic or highly-available phosphorus to provide 
at least 40 per cent of the needed total phosphorus in swine 
rations. 
The primary and outstanding nutrient deficiency of proso 
is its lysine deficiency. Lysine is an indispensable amino acid, 
one of the essential building blocks of animal protein. Sim-
ple::Stomach animals (non-ruminants) cannot manufacture 
their own lysine from any other nutrient, so the diet must 
furnish all needed lysine. Failure to supply adequate lysine 
-
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reduces the growth of young swine and chickens approxi-
mately in proportion to the dietary shortage. 
Protein quality or lysine level is not a consideration in 
rations for cattle or sheep. When using proso as a substantial 
portion of the swine or poultry rations, give special attention 
to formulating the rations to. provide adequate lysine. 
To improve the utilization of proso in non-ruminant rations, 
combine pro so with other grains less severely deficient in 
lysine (oats barley, hard spring wheat; not corn or durum) 
to lessen the shortage by "dilution." Use a supplement or 
protein source specially formulated to be high in lysine. 
Increase the proportion of supplement in the ration formula 
to provide the lysine not provided by proso. 
PROCESSING OR PREPARATION 
Cattle 
Grind millet to break all the kernels. It is difficult to break 
all the small kernels by rolling. Do not powder proso during 
grinding, as powdering will not improve intake or utilization 
over moderate grinding. Hammermilling with a ~ inch screen 
makes a very acceptable product. Because of its higher fat 
content, millet tends to have more "body" when ground 
than most other grains, and does not powder so badly when 
hammer milled . 
Millet seeds are small and poorly digested if fed whole. 
Millet should be ground for 
through a hammermill with a one-quarter inch screen. 
Sheep and Lambs 
Grind as for cattle. Fine grinding will not improve intake 
or digestibility. 
Swine 
Grind using a 3/16 inch or finer screen. Hammermillscreens 
with ~ inch openings should be acceptable, but 3/16 diame-
ter pores would be preferable. Pelleting proso-based rations 
for swine has given substantially less benefit (7 per cent feed 
saving) than is true for barley or oats-based rations. This 
modest improvement in feed conversion may not pay for 
pelleting. Gains on pelleted pro so rations in the same com-
parison were 5 per cent faster than those on same rations in 
meal form. When proso is the main grain in the ration, 
pellets tend to crumble. 
NORTH DAKOTA TRIALS 
ON THE FEEDING VALUE OF MILLET 
Fattening Cattle 
In an NDSU trial comparing barley and proso in high-
grain rations for fattening steer calves, proso-fed steers 
gained 2.26 pounds daily while barley-fed steers. gained 
2.13 - about the same. Proso and barley were fed as the 
only grains in all-concentrate rations once the steers were 
started on feed. Proso-fed steers used 6.74 pou·nds feed per 
pound gain while barley-fed steers used 6.79 pounds, sug-
gesting the energy value of the two grains was about equal. 
Barley fed in this trial weighed only 39.3 pounds per bush-
el while the proso used weighed 52 pounds per bushel. Some 
oats were used to start the cattle on proso. It was noted 
that using oats with the proso for a longer time might help 
keep cattle on feed better. Cattle started on proso as the 
only grain appear to take longer to get to full-feed. Use of 
oats reduces this period. Using a pound or two of hay daily 
also helps keep cattle consuming large amounts of proso. 
The proso-fed steers, which grew from 428 to 1,046 pounds, 
consumed an average of 13.8 pounds of proso and two 
pounds of a special supplement containing one pound of 
alfalfa daily over a 273-day period. 
An earlier NDSU trial had shown barley and corn to be 
equally efficient as energy sources for fattening cattle. An-
other trial where crude fiber levels were comparable in all 
rations showed proso, barley, corn, and wheat to be equally 
effective as energy sources in finishing rations. Gains were 
the same and the same amount of each ration was required 
per 100 pounds gain. 
Proso may work best in grain rations (perhaps for rumi-
nants as well as non-ruminants) when combined with one of 
the common North Dakota feed grains, especially barley or 
oats. 
Millet fed in combination with oats may be less laxative 
for beef cattle, dairy cattle, and lambs than millet as the only 
grain. Millet fed alone may have slightly more laxative ten-
dencies than oats or barley. But millet will not cause trouble 
after cattle are on full feed. 
;~':. 
R: 
Combine proso with oats for starting calves on feed, as 
they will go on feed faster that way. Once started on feed, 
proso as the only grain is satisfactory. Include at least a min-
imum of roughage, such as two pounds hay, eight pounds si-
lage, or two pounds of excellent quality oat straw in the diet 
to avoid digestive disturbances and help keep cattle on feed. 
Proso is deficient in calcium for ruminants, as are all other 
feed grains_ Remember this over extended feeding periods. 
Some calcium supplementation, such as 0.5 per cent of 
ground limestone in the grain mix may help if only small 
amounts of non-legume hay are fed. Pro so should worl5. 
equally well in growing rations or in finishing rations. 
Sheep 
Lambs may not like pro so as well as corn. Proso might 
best be combined with another feed grain for feeding to 
iambs. Roll or grind proso coarsely for lamb feeding 
Early Colorado experiments indicated pro so was about 
equal to corn or barley for lambs. An early Minnesota trial 
showed that ground millet gave considerably better results 
with fattening lambs than whole millet. No digestive dis-
turbances were encountered. Ground millet was less valu-
able than corn. 
An early South Dakota trial also showed it was nec-
essary to grind millet coarsely to obtain satisfactory lamb 
performance. As an energy source, millet was essentially 
equal to corn, barley, hard red spring wheat, or durum in 
lamb fattening rations. 
Producing Dairy Cows 
Dairy cows had ground millet as 40 per cent of their 
grain mix produced as much milk and made slightly more 
increase in body weight than pair-mate cows fed equal 
amounts of grain mixtures based on oats, corn, and barley. 
Actual consumption of millet per day was 8.5 pounds in one 
trial. Two trials were conducted; cows receiving millet as 40 
per cent of their grain mix produced as well as those on con-
trol grain mixes in both trials. 
Swine 
A series of trials at North Dakota State University study-
ing nutritional characteristics of proso have pointed to low 
quality protein as the primary nutritional limitation of this 
grain for hogs. When the protein quality deficit was cor-
rected, proso-fed hogs performed on a par with those fed 
balanced corn or barley rations. 
Early trials conducted 30 years ago at NDSU showed 
pigs performed better on mixtures of half barley-half proso 
or half corn-half proso than on proso as the only grain when 
the same level of tankage was used in each ration. Pigs re-
ceiving proso as their only grain ate less per day, gained 
slower and required more pounds of feed per 100 pounds 
gain. Equal parts of proso and corn were about equal to 
corn as the only grain. Combining barley with proso 
raised daily gains from 1.13 pounds per day on pro so alone 
to 1.32 for the combination. Protein supplementation in 
these early trials was from a mixture of two parts tankage 
and one part linseed oil meal, now recognized as variable 
and poor sources of lysine, respectively. 
It is now apparent these trials were discriminatory to 
proso, inasmuch as the rations were balanced to contain 
equa11evels of crude protein. The difference in protein qual-
ity of the grains were not recognized at that time. Proso 
rations received only as much supplement as the barley 
rations, so consequently pigs fed proso gained less and were 
less efficient (1.13 pounds average daily gain vs 1.43 pounds 
of gain per day and 355 vs 332 pounds of feed per 100 
pounds gain for proso as compared to barley). These dif-
ferences occurred even though the hogs were on alfalfa pas-
tures 
Another trial conducted in the early 1950's with equal 
amounts of supplement in corn or proso rations gave the 
following results: 
Corn Proso 
Number of pigs 18 18 
Average daily gain (lbsJ 1.72 1.86 
Feed per Cwt. gain (lbs.) 376 367 
Feed consumed per day (lbsJ 6.5 6.83 
Days on trial 92 85 
Both rations were supplemented with 9 per cent soybean oil 
meal and 2 per cent blood meal plus adequate minerals and 
vitamins. Cobalt supplementation aided gains slightly on 
either grain, and vitamin B12 supplementation significantly 
improved gains on either corn or proso rations. Cobalt is 
part of the vitamin B 12 chemical structure. It is now rec-
commended that B12 be added to all hog rations unless they 
contain substantial amounts bf supplements of animal origin. 
A trial conducted in the late 50's using proso in pelleted 
rations gave disappointing results. Protein supplementation 
for pigs weighing only 38 pounds initially consisted of 1.5 
per cent each of meat scraps and blood meal for all rations. 
Proso-fed pigs gained only 1.21 pounds per day and needed 
424 pounds feed per 100 pounds gain. Those on barley pel-
lets gained 1.65 pounds per day and used only 363 pounds 
feed per 100 pounds gain. Combining 20 per cent barley with 
the proso resulted in gains of 1.17 pounds per day and re-
quired 468 pounds feed per 100 pounds gain. Prosa rations 
need more supplementation than provided by the 3 per cent 
protein concentrates included in these ration formulas. 
Trials conducted in the early 1960's pointed out that 
pelleting does not alter the nutritive value of a proso ration 
as long as the protein content of the ration is sufficiently 
high. Including 14 versus 7 per cent soybean oil meal in 
the ration increased gains of 46 to 58 pound pigs from 0.55 
to 1.38 pounds daily. The same difference was true for 
heavier pigs, but to a lesser extent, pointing out that pigs 
weighing 175 pounds or more could utilize the lower qual-
ity protein proso rations efficiently. The protein quality of 
the ration was unsatisfactory. Feed intake, gains, and feed 
conversion were poor regardless of whether proso was fed 
pelleted or ground. 
When 9 per cent soybean oil meal and 0.2 per cent Iysine-
HCL were included in rations for pigs from 30 to 125 
pounds gains were equal to those on barley, or barley with 
5.75 per cent SBOM plus an equal amount oflysine. Adding 
lysine to the barley rations increased daily gain 6 to 8 per 
cent while lysine additions to proso rations increased gains 
52 to 64 per cent. Improvement in gain from adding lysine 
to barley-.proso rations were 30 per cent or intermediate. 
The lysine addition to proso rations reduced feed needed 
per 100 pounds gain by 22 to 26 per cent. 
This series of trials showed clearly that millet or proso 
can be used as the major grain in swine rations if the pro-
tein quality of the ration is improved through the use of 
lysine or increased amounts of protein. Combination with 
barley was suggested as a preferred way to utilize proso. 
Such a grain combination reduces the amount of supple-
mentation necessary for prosa rations. 
Another eight·week trial with 30-pound pigs fed proso 
rations containing only 6 per cent soybean oil meal clearly 
showed the need for additional lysine from some source in 
prosa rations containing only 13.5 per cent crude protein. 
Minerals and vitamins were adequate. Performance of the 
two groups was: 
Proso Pros!;» 
Control Diet + 0.33% L-Iysine 
Weight gain, 56 days {lbs.l 37.6 62.0 
Average daily gain {lbs.l 0.67 1.07 
Feed/lb gain {lbs.l 5.29 3.30 
Final Weight {lbs.l 68 90 
CONCLUSIONS AND RECOMMENDATIONS: 
Protein quality level (primarily lysine level, in case of 
prmo) of proso-based swine rations must be raised by one 
of the methods suggestprl above to obtain satisfactory per-
, 
formance of growing-finishing pigs. Prosa contains approx-
imately 0.23 per cent lysine. Levels of lysine suggested to 
obtain maximum pig performance are shown in Table 2. 
Table 2. Estimated Dietary Lysine Requirements for 
Maximum Growth of Growing·Finishing Pigs. 
Pig Weight 
50 to 80 Ibs 
80 to 115 
115 to 155 
155 to markel 
Lysine Level of Complete Ration 
0.72 per cent 
0.65 
0.58 
0.52 
For practical purposes, consider corn and proso about 
equal in lysine content. Consequently, similar amounts of 
supplementation are required for the two grains for swine. 
Using amounts of supplement suggested by reputable feed 
manufacturers for use in corn rations should give satisfacto-
ry results with all pro so rations. Disregard the greater crude 
protein content of proso than corn. Amino acid content, 
not crude protein, is the important factor. When proso is 
combined with barley, oats, or hard red spring wheat, ad-
just supplement levels downward to a point intermediate 
between that suggested for corn and for barley based 
rations. Include a vitamin, mineral, and trace mineral source 
as well as amino acid supplementation. Millet has other 
serious nutrient shortages for swine besides lysine (see 
Table I). 
Farmers who have fed millet most successfully to live-
stock ordinarily use it in combination with other grains - -
usually oats or barley - - at not over about half the grain 
mix. Millet may be most valuable in this manner, when fed 
with other grains. 
Properly supplemented, millet can be an economical and 
fully satisfactory source of concentrate energy for livestock 
on many North Dakota farms. 
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